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Abstract
Several reports or benchmarks have already shown the significant overall power consumption impact of
pumps and abatements in Semiconductor fabs. Many accomplishments and evolutions were achieved for
pumps and abatements dedicated to clean and light processes. However the harsh process segment (CVD,
Diffusion...) has not seen major improvements from sub-fab components. The next step for pump and
abatement power consumption reduction is in these departments. These harsh application targets create
challenges for power reductions as the process trend is to have increased gas flows and higher pumping
speeds requiring larger pumps. Another challenge is the use of new gases and chemistries requiring more
powerful pumps. Our study has demonstrated with an accurate dedicated harsh product design, the real
pump and abatement power consumption impact can be drastically reduced without risk for the process.
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Abstract
Intel Corporation is committed to being a leader in environmental responsibility, from resource conservation
to addressing long-term sustainability challenges. Intel's approach to green manufacturing includes, but is
not limited to the following
− Intel incorporates green design standards and building concepts into the construction of new facilities with
a number of Intel's manufacturing facilities being LEED certified.
− Intel maintains a multi-site, 3rd party verified ISO14001 registration which evaluates the effectiveness of
its environmental management system at its manufacturing sites.
− Since 2008, Intel Corporation invested more than $118 million to drive energy efficiency in its operations.
− According to U.S. EPA, since 2008, Intel Corporation has been the largest voluntary purchaser of ''green''
power in the U.S.. In addition, Intel has worked with partners to complete solar electric arrays and has
installed solar hot water at a number of its manufacturing sites.
− Over the past two decades, Intel set aggressive GHG reduction goals and worked with others to drive
industry-wide improvements.
− Intel works to minimize emissions of volatile organic compounds (VOCs), hazardous air pollutants (HAPs),
nitrogen oxide (NOx), and carbon monoxide (CO) emissions.
− Since 2008, Intel has recycled more than 75% of the total waste generated in its operations, while also
taking action to reduce the amount of waste generated.
− Intel set and made good progress towards achieving ambitious 2020 environmental goals.
− Intel continues to explore opportunities to design and deliver new technologies to address environmental
challenges.
This presentation will outline a number of Intel's achievements in the areas of energy efficiency in our
operations, Green Building and LEED Certification, responsible water management, and waste reduction.
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Abstract
This paper reviews cost-effective methods for reducing risks associated with hazardous process tool
exhausts. Typical risks fall into three categories - flammable process gases, condensed materials in
exhausts, and toxic or corrosive gases. Although methods are available to mitigate these risks, their
implementation is becoming increasingly inefficient and expensive.
Dilution is widely used to reduce the risk of flammable process gas fires, but this is an intrinsically expensive
method. Operational efficiency can be improved by reducing dilution rates, but personnel and equipment
should not be exposed to increased risk as a result. To meet this need we propose that process exhaust
designs incorporating fully-integrated safety features provide enhanced exhaust system integrity during high
volume manufacturing with frequent service activities.
Condensed materials block exhausts, and high pump exhaust pressure may cause seal damage or drypump shut-down. When blocked exhaust pipes are removed for cleaning, HF may be released from
condensed materials on exposure to air. Furthermore, exhaust pipe fires may be caused by reaction of F2
gas with condensed silicon compounds during chamber cleaning. Exhaust pipe heating is used to avoid
blockages and mitigate chemical hazards, and for efficient operation, the temperature management system
may be integrated with other exhaust safety features.
Gas leaks from damaged or poorly-maintained exhaust pipes cause equipment damage and harm to staff,
and hazardous gas may contaminate the fab. Extracted equipment enclosures can mitigate the impact of gas
leaks, but they take clean air continuously from the sub-fab which must be replaced with expensive clean
make-up air.
We propose that an integrated approach to process exhaust design, including continuous seal integrity
checking, intelligent pipe temperature control and double-contained exhaust pipe joints improves fab safety
and environmental stewardship while reducing total cost.
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Abstract
The availability of energy-saving technologies and products can have a significant positive impact, and they
are widely recognized as useful methods to reduce energy consumption. Variable-frequency ICs to drive
pump motors are one example. Another is the synchronization of fab and subfab operations to optimize
subfab resource consumption with no risk to the manufacturing process or throughput.
Energy savings will assume an even greater importance in the years ahead because the requirements of
many regions in these challenging times dictate that power and resource consumption, and emissions, must
stay at an even level as production capacity increases. To make matters worse, this is occurring as costreduction pressures in all phases of semiconductor manufacturing are stronger than ever.
The good news is that energy conservation, reduction of greenhouse gas emissions (GHGs) and cost
reductions do not necessarily contradict one another. For example, the high operating costs to effectively
abate environmentally harmful perfluorocarbon (PFC) gases can be reduced by using fab / subfab
synchronization systems to reduce resource consumption and generation of typical by-products such as NOx
and VOC.
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Abstract
Due to continuous rising energy costs, energy efficiency in semiconductor manufacturing is a key issue. In
local energy systems energy consumers and producers contribute to the total energy flow. Main energy
consumers are the fab infrastructure and tools running either in idle or processing mode. The external energy
demand may be influenced by internal energy production based on photovoltaics, combined heat and power
plants, demand side management, load shift, storage etc. In this presentation, both areas will be covered:
how can tools and infrastructure run more efficient and what energy concepts are applicable and possible.
An overview of the energy consumption and potential areas for optimization for the local energy system in a
semiconductor manufacturing fab will be also presented.
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